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mgwrn^mttm^m-tz , ^A^ai^ (mim 

SOB? L . K«^t*as»«>d«Sr < 1 1> 1 ofc J: o 



[»**2] M^iK3Btt*>XflHtfc&vvc. fits/ 

(mmse) iKkakowr* * ifc^wak 



X^TD-bytt, 



^2<0®fS:^a7-Ux^mrn-b.y9-<7)#^^\ |£ 

mm^-mta^^ izz.^x&mzixtzsmmztttz, 

ya-O-h fi/Jv^ ~ StMH (MMSE) mt%sCr>M<?) 
oMfcOi* j£7 - U x^7D-b y -9-*^ i: , im 2 <D 



b LX^m-t^Xdizm^tlX^m^mb i n^*: 

o m m s e mtay n ** >y ^ t s 

y g > h m'W&}~ mtm (mmse) m\t^cr>m<r> 

mmnimmztiffflmmz&Wi-t &w.&c?>m.n&y- y 



:S ?t 0 MM S E#?£ij7*n-fc -y-9-*\ 



« (o>) = (H {a>f H (<y) + o- 2 l)" H(a>)" r 



straw* c ti.z x-oxmfc 

s. ill X" ^ 

C&2 3 

~ h u («>) 



H(*)- 



3] 



[SSt4] 



r(«)- 



r,(o) 
r 2 (a>) 



2 <T 

(X = - — - 



J » 



0. 



<y x 2 a, m.m^m<7)-?'<.xfre>im^miii%s<7)-?Kx 
izx^xgmzixfcntico'&wtx'fo o . 

#r (<y) {i, l^l<7)1ggC£0iSjl7-yx^To-b 
•y-9-tf01OC0Ktii^-C$>0. 

>y^f^01^^0MaJ^J•C^> , ?. 
I (imafi^JT?) 0 . 

9 hfriMtmnxcDmm&mKWX'&zzb zftmt 

[ mm 5 ] n^i 2 KiBKosfiBu;:** v . m; 
a 4 yhmfcffizzmz. 

^m^J-- -y h if, Kfi-^-^aiSgO 1 Hz 

im&mm-r 1 1 > 

•t Ht^iia 7 — U X^7°0 b -y -9- 1 . 
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i? a 4 y h®/J^%~^^H ( MM S E ) mtSsCOffiCD 
■+ h X 0 lZt£-&Z tiX V> h M M S E ? -y TCOM^M.^ 

y'a'fy hS'Jv^" JftMH ( MM S E ) mt&coMcO 
fi^WRB-f wsVkXjfrg (FIR) 7 ^/l^ 



S( < a) = (H(a») H H(<»)+o- 1 r)' 1 H(a»)" 

tim-th ZblzX-o TKM M S E^fb#5^^'®^$ 
*U ZZX\ 

me] 



H(a>) = 



h w (<») 



!w (<») 



[»7 3 



cr =—a 



2 > 



iz* -o xgmztitimjico&mx'b <o . 
i mm$,j]X'$> o . 

? Y)v&tz\ifty\x<7)mm&mm.x'fo&z\tz%fWib 

y(*)=ZV(*-^) 

/-o 



y (k) Jii$#Jk(c:fc(t£^ Wl^T-ife 1 ?. y(iK 

Sj (±S®jfc*frSMxN7'f^^iJ-C'$)'9. Cix 
JiS (co) cOi£7-'Jx^m-C'$)0. 

r (k) i#^jkT-SfiL^yr/uo<? w^-£> 

-? r#isa y-v x.&®i,ztt LXMnztitzyyyjim 
X'bzztznmt-t&gim. 



i m&m 9 ] mem 2 izmmngimizx <, vc , 
w = a r(n) w f r(af r(n) + ^J-r 

£ft3rf £ ; i: J: -3 T , mi? a -f V hfWvT^ZHIiR 
H (MMSE) 9fttt0j*£B0HU ±5Tt\ 
r (H)|JMI MOCD^^M-^X'h 0 » 
XHJix<OX/|/5-Mgjt*»*L'CJ3>3» < 

9 b;\s&tziiftmx(7)Mm}m&wx'$> k> . 
a asset? wc* 0 , 

r p p it. y-fx^j-fircft*), 

1 0] 



y(*)= Wr(A) 

H (MMSE) 3HfcfiOJS?£iSffl U CICIT', 
r (k) (SBflE'Jk-C'SfiLTt-y^T^cT)^^ 

[ 1 0 ] ff*^ 1 izi m<V%im<,z&\ yx . K 

&fzteTy$—<nVffilzJ:'?xffl$)%ti&i;3'( y 
h*/h^y^;HBFF» (ISI) PT&^li^^iiS^U 

-ro a *>«o 1 or* h i i: $r#® i: -r-ssms. 

[000 1] 

mrnzfflt. xommut, mmwtx'wm.cory'ri-t: 
mmL. %imximcr>TyTi~£mmi-&y-4 j ri'Z. 

jlfii^XxA. V^t9>i,0A^I#til^ (multipl 
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e — input multiple— output :M 
I MO) •/XfAtitl,. 
[00 02] 

[HBBcoW*:] M I MO^t-AT'U:. l~Z>&tzl,2.im. 

AT- J: < h h X o iz . ** SreBjWMK^WC* & t 
^£fc(iWcS^£tfc$;fl-Cl''&. L*>U AM 
W&fBTft (typical urbun:TU) c^fr 

[0003] I. Ghau r iiSilXD. Slock 

^Linear Recivers for th 
e DS-CDMA Downlink Exploi 
ting Orthogonality of Spr 
eading Codesj (^3 2 HJTv-O^^K. 
1998^1 1^13-4B, jS650~4H) fcfcl^ 
T„ S«L^^-f-^M^7C«^ (Code D i v i s 
ion Multiple Access:CDMA) 
f- yrTiftfrr-Sfi/hT^"*^ (minimum 
mean square error :MMSE)fft; 

[0004] 

B*ratf0^-ti[^J:-3T^t^M IMO^T^Atcfctt^b' 
7hM0*7D7«< M I MO>-^r-M.X'«im^ J ?rti^ 

tico&mr >r±/%mr> y-f-com^b^co-t^x 

CSUy3^y^ffi(joint equal i 
z e r ) *®.m-t%> £ Jc <fc oTiSM*"* £ t & 

j yhmtit. ^mry'ri-y'^mTy^i-iTm^h 
amy a a v vm^n-m$m§\m (joint 

MMSE equalizer ) X'fo 0 . %CDX d 3r 

MH ( MMSE ) ^-fk§l2r#(cB3S-r h X 0 tfiixfctt 
[0005] *$tWcO. #tCCDMA(cMLT#^— 



t S f - "/ ?° ■ * h V - A(i s $t%k<r)-fjmX'mu 
t(despread) £*u ft\^X'*Sit&mkf&.i'> 

t its £ cr>im.& is ytfjuzm&irmx'Z h iztm-t 

&cox\iti:<. *miv>mmzx o . mimm < a P 

osterioriprobabi 1 i ty : APP) 
*bV>y7Z1&mLXV7h • t'-y b SrftJr-rS i oiz 

mm.i'yxii-zwm.-f s £ t tfx* h . v 7 h • t -y 

[0006] ^IfeBJicT^ £fLti*3t^CCDMA^L 

t m&&M<r>-mfflix-ii . «k k»*«Raw ttw s 

it. #Kflto# lotfOj^ftryT-^^ov-^^ou^ 
^?its . £ -f . g« L/s-9->r;u*^ =e y (=ts^$ 
itl>. r>'7 x ^(c*ft-i.vy--K/^'^$<x7t^, so 

<nTy*r J t<?>&«t l zMLX l £mLtz+r>7'MZ. ^ 

X\ *<nisyx>vz&M^&mzi£&Ltz j qry7°)Vfi^ 

h . mmr y-r-rco-t^x iztftz-t^xcvisyxfutf 
isytfji'msiwzwzzti&b. Kcoisytfivwrnizft 
mi-2>yy7/\sX'&frxmm i mti}Zti& . 

[0007] 

Sr#lg-r £ £ J; 0 . § ^ . *^ilffl«tc 

x. ^.m^im-thtzMz^BMm^m^-t^wM 

tfijs&}<r>?t.zwmzn%.b-t&i>cr>xh v ). itz. 

x 0 %mtbmzMmztitz®m*3 xv^mzmfezti* 

^l><r>tMffi$&^X'fo&. $4>tc. *%BJ<^Ma. 
[0008] LTt^'oT. mtl£* *0>1iffl 

ffifcnm&m£?f;-?i><vx'h&z. timmztix. a . * 

M3-K^ri:%. 3>'b J L-5'S!lX^rtg^t'B&«-r£ 
Lfc^T, ayta- ^4^{±7-o-fe-y9- 
w^^W-M^^-f . nyta-^^^firn-fe -y 

x ^xmrnm^m^^Tvi-izx^mm'th £ 1 1 
mmizmmztixo. 
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[0009] mmiz^-tm* %mm<vmmt. rm* 

•S v m v ^ < «T#g^-1t^£7)giJ{i07"n-b ••/ Wz 

JiUSr^a*. -rV^/l^fi-f-ro-b y-^ (Digital 
Service Processor : DSP) /v- 
K^xT, *yh7-? ro-feytf-, #5gffl&I&](t I 
C (App 1 icat ion Specific In 
tegrated Ci rcu i t : AS IC) , ft 
^ftg^'-rTW (Field P r o g r amm a 
ble Gate Array:FPGA),7 7h»> 
xTieitfflOMKOWffl^^ 'J (Read-Only 
Memory : ROM) , 7 V^A • 7*?-fe7. • pt^E'J 
(Random Access Memory : RA 
M) , *Jj:t^F»«ttaeflS6«*BftC*tf«^3&»»4. 

(47° a ^5 AiWfflJ i: Wfloi&gcM y^^aWcj; 

[ooio] *mm0mm&09m'wt* tzmcom 
m*m?rf&^&bLX7F;zti&\^%:&mmi>. ma 

(4, a) 'rco»tg$-||fi : -ri»[IIK^OfflA^-ti- N 4 
fclib ) \,V)*&&&5!tc0Vy h«7xT % U£#*r>T, -e 
cOlSfgSrl^f-rSJt^fcy^ h^xTSrHfi^&fcAbco 
®«J:5rllIKHS«i:a^*>$fL«,7r-A^xr. v4 
7n3-K&^£-&tfV7l>'7x7*£&-&*yc, -e^gl 

::«4 3&^l*fi^®B(cioTI&££ft£:*:f6 

x. tamxtt. zixbwmwif&:mktz>zbtfx%& 

*5*x— /l*. XgX^-y7*fcJ:t//4^{±S:^J;i> 



itju-Mi . gjj*w* £(4is^(c*r?vN- h •> x r£ 
[0012] ^^x-mfjkffjiZTp^^m o , wasn 

tHT'll— 04MR#<fcWtS<i*lT v^fltj£®3B(4, R— 
coffif&wm &7rrti>e>X'i>&. 

[ 0 0 1 3 ] 111 (4, #JMHtf>Bfll(c J: -a T , ^ATJ^ 
tcTJ ( M I MO ) lsXTJ*X'*im%:Ztl?iX<?>mmTy 
7-i-^iSTy j r-f-<^m^t>itco-t-^.X t,zM LX S J a 

-i y hM'W%)ZMmm: (mmse) miomwst * 

dkCrioT, ■HStottttfc: J: oT4tS b' y hf£>?^ 

^^—mnmiTjk't. muz^ a > mmm 101. 

b ) mmry^ri-l 0 3-lMl 0 3-M£-|rtf>£fI 

r y-f^- 103, c ) gmryri- 105-1*^10 
5-N^ts^mry^i-i 0 5, d)gfngco7n^ 

hx^Kl 07, e ) iSa^yhmmi 0 9, f ) {£ 
SS^tfOitfetiS (despreader) 111, 
g ) ffiSStR^raefefl;? ^/^(spatial 
whitening filter) 11 3i3J:t/ffie 
iM#?<0W&5P£ (APP) y7 • TO-fe ytf 1 1 

5£-5tsZtCDX'ZZ>V7 h ■ b'y h • -?-ym 12J 

[0014] &imi out MiMojuft^, 0Ottf 

7CO-T— * • X h 'J— JxtM-TTA Y V—MZ-ftWlZtl^ 

kLxmrnry^i-i o 3co#^? £-ftLxm.mzti&& 
mmxhh. mmzixtzmmt, vmwwtLLx^&i' 

>t-m o 3 fr^mmzgrnr yf-r 1 o 5co#^^ 
mmth . 

[00 15] Sftr^x^rl 0 5(4, -edtcAWL-C< 

(7)7DyhXVK10 7t:ft*&§ftl.. ^fS^<?370>- 
hxvK 1 0 7(4, rvftl 0 5TgmUJtftl«fi^- 

H 1 0 7(4, mmm^(Dy^yay^~^ 3 y^ y j 

wv>tr* y-yyvyf. nxx/ri-n^ • fHinv 
hmt&i 0 9(c«*&$ni». 

[00 16] y 3 -f yhmt&l 0 9(4, f-^^PJ-jl 

fflke>TyT-h*-frLxmmi,tzm%&.t&=F&tim 

WfcMiEfS. v-'a-f Vh^fCSl 0 9<7)m7J(4M, -r 

^*>^fi r >x-7-<osst ^ ?t (4if IE $ ti h is y 

hV— A, $)^>V^(4CDMAC0^(4®Wc:ffl^*)$ 
ilJt k ^ (C ^ > ^ £ #jaw ^. «IE ? tltz 1->y7cr>Ah 
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4 wmm\ o 9 <n\£K\t&mm<r>ms$m 1 1 1 
izmtezti. ztiiz, it si wmm\ 0 9(c<fc-5T 

So 

[0017] ^^il^v-V^Ki. M I MO 

■Stffoh. Mi.l$. fflKW r^-^fg-^-fg (Turbo 
detector) j tct'<r>m^%aX'®.m^Z>tzth1,Z 
V7h • b' y b ■ v-ym 1 2tJ;-?Ty7h • b'-y h 
£ MITT ^t"C'S>i>. fcStMi, <r<?)>- 

Mt. ^-W%cr>— mmizX-oX, V7 h • b* y h ■ V y 
A'112 rt<OffiSatR<JD¥^5i^ ( A P P ) * h y y ? 

PP.* MJ >y? • 7°n-fe-y-9-l 1 5U\ is-yiff.Mi*t>V 

APP^hy-y? • 7"n-b>y-9-l 1 5coKjf^SrlilTTJ; 

[0 0 18]|12{C. Illc^x^AO^ttW&ISffrD 

o-fexSr^ff-r^frtc, /n'5^-^M. N„ L, P. E 

20rn-feX$:||fl-ri,BU^ > CDMA^fflLTHI. 

^iif77<0Avi.x»r ( t ) ^seffiwtyr 

DMAS- ffiffl LT V^SrV vtf-g-Ji ~> > tf}l,<7)/ V\sXmW<?) 

e SB n Sr ifcg-t ■& & . 

[0 0 19] -^.x-^JtfS. 

m mmryr^com. 

L ^ * */v • 4 w >VPX J^<^^$ (f 77) 

p ^■-A'tyruyy'Si 

e 3Hk&<oj|$ (f77) 

<*„ 2 T*+ -f X<7)«7J (RFf«) 

G i^y^S^OOCDMAf-yTcOlS: 
[0020] i2(7)7DtX!i, f--v*/l4£14**BS— 5£ 
LT^SJffliaT'&SrJb-l^XB^Tc o $r#5S^@ 

•/72 o l izmfr&ttix tJ 0 . -?-;LT-L*P8tiStf"v 



ii. CDMA<7)^{iPT'f>I-o7t^--y7^^. * 

fc, TDMAco^(iP-cSiH?t^y^;Ht^Srao^f 

fflfflffil,z£-oX'&t>iX&. mmtZ. Xf772 0 1T\ 
mfeZtth. XT--y7°2 0 3-C«±. JilTT'S ^>t=^fc 

rw*j:3{c, i/g-f yh^-fcsi 09izx^xmm 

[002 1 ] mzXy-^yy'20 5X'iZ. QTV^frh 

T20 7X'li. >-'h4 Vh^HLfsl 0 9C0^§iX^« 
^'a-Or^HLSsl 0 9tj;^t#7yft*^ 

coir ;owc:3lffl£ its. ■rco-tfyT'/Hi. &v->t\ c 

DMAzmmLx^&m&imnmtRvxT vy°2 o 9 
-eaasMgi 1 ii,z&~>xim%tzti&. ffss^m 

T-/72 1 lT'(i. Vy h ■ b'-y b'V^VTfrUOftjfc 
<9Y7b • V-yb-y^'Ufir^ix. -e^m*t^V7 
h • b'-y hteWmiz£r>XtiimZti&t:lblZ}iijibL 
xmteZtiZ. &ftmfi-t&£.2 l 3ii, x^ 

•y7°2 0 1 <OM0OHfifB$l£l3fc 1 HJionb — U-yXB#S 
(coherence time) Ltcfrb' 0 

fr&mig.-?&tzMZT-Xh-?&. Xf772 1 3«fX 

©JWiXx-yy^OS^jgO. 7*abX(±±ac0ii 
•y^<. Xf7 7°2 1 3cO^XhSSm^YEST'* 

MWJxf772 0 ItcMOs 7"a-bX(i±atfO 

[0022] H3(i, j; a -f ^h^-ftiSl 0 9*^W: 
£-oXn*- : $:m?f-f&Xr- vy°2 0 3<7)7"a-fexSr§^ 

[0023] #12. 



R P EPXEP 

R P P NEPXNEP 

r (h n . m ) EPX (E + L-l) 

T (H) NEPXM(E + L-1) 

T(H m ) NEPXM (E + L-l) 

e d (E+L-l ) X 1 

A MXM (E + L-l ) 

a m 1 XM (E + L- 1 ) 

W MXNEP 
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w m 1XNEP 
Q MXM 

[00 24] Xf 77*3 0 lT'teL 772 0 1 T'BX 

f# l tz &mm& x v^mcott tc*f-t h + -v */ ma^rc 

&3>h 0 *»4>h L P _ t 12, £ ( 1 ) (Cijcf-J:3(c<Mi 
h n , m jeWCHMfcS ft 6 . Xf773 0 3 

•CJi, ^'Jo-s-jft&g^r ( h n , m ) jkwc, A 

( 2 ) K^-T J: 5 IZ^tl^ttcomih n , m (C*f LTJg 

Xx>/7°3 0 5TJ2. S^tM I M 
O^^M^r ( H ) A ( 3 ) tc^-rj: 3 K8t* 

[Rl 13 



(1) 



[Rl 2] 



r ( h *«,)= 



(2) 



[Rl 3] 



r(H)= 



"l'0O r ( h u) 

r(fcw) r(h„) 

■ 

V 

1 



r(h MJ/ ) 



(3) 



[00 2 5] Xf7 73 0 7tli, jUffi^? h^e d 
A (4 ) ^-fiolzmfcZtUb. MMK? hjUe 
d ifi. l^)ffl$r^rfl.E + L- 1 -dOfiB-Cc7)#-«0 
ffiSr^V^T-r^T-fe'oT'^SE + L-lS^^Wt?. 1 

X'$>hWX'fo&. 3I$£<? V)Ve d cr>&m&. ±W<r>m 

imomm a zmtmzmm-tz ztx-bz. *<m.. 

Xf773 0 9X\ mmfrWAltjH ( 5 ) frbtmZtl 



14] 
15] 



• a « 



i 0 0] (4) 



A = I M ®e, ( 5 ) 

[0026] gf&tc. xf773ii x\ mit&nmx- 

ffWTifi. A (6) fc:J:oTl+jr3*L4. ZC0lftX\ X 
[Rl 6] 



w - a r(H)* fr(H) H r(a)+^4R w I 



-i 



(6) 



[0027] ^hjco— tmrnxxz. ^7772 0 50 

(7) T'^-T^^ hyWcOJ: •5^c^S^§i^TV^^„ d 

■e, cDMAtf&mzti&m-ste. ki±wft&.X' i %mL 

tz^-y TcomimX'h K> . C D M Aj&^fflSix&V'^ 

<^h;UcT'jSf!-ri»E(i, Jewess (8) (c^-T «k 3 
£fl|j££*u Nm<7)Ty'r-t~t'<-Xlzft-t&mffl'<.7 h 
/PcT'iI3£-f SE{± S A ( 9 ) {c^J: ate:. $^>^« 

1 7] 



<?.(*) = 



r,, («; + (/> -1)7;) 



18] 



«-(*) 

c.(*-l) 

* 

c„(*-E+l)_ 



(7) 



(8) 



[Rl 9] 
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'(*)- 



> (*) 



(9) 



[00 28] Xr--yy207Ti^3^ yhmtm 0 9 
KioT&^SfutM^iSfflii. 3* ( 1 0 ) (c^-TJ: 

^^tt^-fXMxi^^h^-c'^o. .rtui. c 

/V-i:-&A,X'^&. 
[t2 0 3 

y(*) = Wr(A) (10) 



[oo29]i4c, 0 i <7)isX7-j±<?)±w<rmmz 

04 titro-feX(7)^-y 3 X402 C/Tt7n-feX 
fcaWRLT^***, H4^-rTa-feX^VN'-v ; 3 y 
(4. ffi&jMiR<7>SH&£tft;:? l l 3 (Hi ) #4 
Xf&MmiR<?>mkW& (APP) ^ M) 7 ? • 7°o-fe "y 
til 5Sr#tf*^HJcOllSfe0iJc7)^cotc7)T'S)l.. i$ 
IE<o=5rnRB9. 04«oro-fexfffiffl$ix-|.f / <rc7)^ 
fttii^^^-^ti. H2tlBK^t«0i:(5iaiT'S> 

SiwC ^n°7^-^M. N, L s P. Ei34t>'dcO%J»! 

fi-f&mz. R p p Sri&g LXt5<>Jmi> 
[ 0 0 3 0 ] 04 OTo-bXtt, f-^^;l^H±* i B&— 5£ 



■/74 0 ltCffl^iitiXTtJO, ■e^TL*PSttfcf-^ 
*A'tt£ttho *^h L P _ i #sSBH3*i*. H*t, 
Xf7 74 0K', ^t9y^*7"yY ■ J A X+=$-m% 

x 2 tf^O^r&T&seSfl-S. Xr-y7°4 0 3T(4, 

ia<o±3c, ^'3-f >b^fttii 0 9iz£^xmmz 

(4. #f£ B J»1£(;:4 o . -^w^^A^v^m, t f 

iz&fezti. Qti^ (12) tc^iatiiaesii*. 

[»2 1 ] 

8*(»',")=«/Wf(H)c, « = 1.A/, n-l-.tf (11) 
[»22] 

Q = (WW")'" ! (12) 

[003 1 ] &(=. Xf774 0 5T\ #ryft«^ 
c^P^lOty^VPtOft^lXff^ix^. Xf7 
7*4 0 7ttt, y'a'fy h^fkti 1 0 9 OftjeSilifcfi 

nyryyMzmmztih* zco-y-yTM*^ cdma# 

ffiffl$ix6*§-£(4. <5:v^"ffi»SlR<7)XT--y7°4 0 9 
X\ aSfc&Ssl 1 HCi-oTjt&^^il^.. Xf7T4 
1 IT', afefl^-fA^Qii. Xf /7'4 0 9<7)35a£|i 

mit%scr>iiijii l zmmztiz>. ^774 1 3 

T, APP 77 b ■ tVMi. (13) *54i/ (1 

4) SrffifflLT^HJcO^fciOfi-SC^^S. 

7h ■ t'-y M4, 04 i07°a-tXOtiJ^T'ft K> . Z\tlt? 

[&23] 



-A. 



r s 



z 



-- 1 



(13) 



24] 




exp 



2tT' 



(14) 



[0032] *c7)f|L *frfffc#«W&4 1 5(4. X^f-y 
7° 4 0 1 OfnU^Uff*^ 1 HK>3 t— P>-XI$fgI#££ 

4 15 co^rx ht&MkWN OX'fo K) , f-v ^/I^Sf&ClJt 

LTv*4*&. ftJffl^^-vTM 0 5(^9, 7-n-fe* 
(4±i£c9il 9 (CiSK . Xf7 74 1 5«OxXh^*^Y 



[003 3] 05(4, ^W^WMlZk^X. M I MO 

mmm. (mmse) mit$sZ$im-?z>zk<,zj:ix. m 

-S^A^J^tB^J (MI MO) V-f-Vl^X- i^Xx/xCOgiJ 
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1, b) j*mr^T"^5 03-l*^5 0 3-MSr^-tf 
iMfir^r-^5 0 3, c ) &mT>ft- 5 0 5 - 1 tph 
5 0 5 -NSr#tf^fiTyx^5 0 5. d ) §flffic07 
oy)>xyK-7o-t:7t5 0 7, e ) /N'-y 7 r^fiCfs 
52 1, f)^'3^yhffcS5 2 3. s)ffiflai»itf> 
9 &M3s 5 2 5 , h) V7h ■ t'-y h • V«y^5 2 7, 
i ) B^rSB^^^S (space-time rege 
nerator) 529, j) JlH^^^hQ— y ( o r 
der c o n t r o 1 1 e r ) 5 3 1 , tJilA'k ) X 
4 y?-5 3 3£5r$\ 

[0 0 34] iSft«5 0 Hi, M I M OiSflUa, f^Rtf 
iter)?—? ■ x V V-J»&V"7X h V-MZ-frmZtl. 

t LT)iiftr>-f"^5 0 3c7)WJcOl^>^^LT3Mfl$ 

fir yft 503 frhcommi&mr >7~f- 505«# 

COO 3 5] SfiTJ'T'^S 0 5<i, ^teASf*-**! 

o>-hxyH • 7D-fe 7 t5 0 7CMSni.. gfttS 
07DVhX>H - 7'O-fe-y-if 5 0 7ii, 7yft50 
5T'SfiL7t*c||<l^-0^yr^$-^-r 2M&C0X h 'J 

iWo>MyK ■ To-b-yHf 5 0 7(i, in^jg^ 

a. 

[00 36] A-y7r*SSCgg52l£, H6l=3£fcB 
ffltC^-T. A'77r^IS5 2 1ll A' 7 7r60U 
^1)603, fcJ:t/il£3$:§§6 0 5££-t?. A7776 
0 Hi, 7yft5 0 5O#^*^c0-9-y7VPA<7D>- 

hx>- h • to* 7t5 0 7 frt>mm*imz%& t , <r 

•y7r 6 0 lti, m^f** { ietf$ix?.i:, 7nyM 
>K • 7*o-b>y-9-5 0 7*^^ftt3t-9-y7VP2-^^:U 
6 0 3 tc^tef £ . -r^r*>*>, A-y 7 r 6 0 1 <T>\*\?&tf 
^t'J 6 0 3fcfiPJ^{c:ry7 ,, $ix^. -9- y^PcTjft^' 
^^EU 6 0 3tcf51t$ixl>i:, Cix^liSiJ«CT^-feX 
yM9Kfc«5 2 3fcjMfi$ft£ (05) . 
a' 7 7t«IS5 2 1^2OA7JgP*^c0Wf 
S-9-yT/NiM^6 0 5 tzmteZtiZ . &m%6 0 5 

«i, 6 o 30>mfeZixtz®.wtJ-<;y7 Tmn$s5 

2 l^nm2<7)Afi&kwmzmft$:&iii,-tZ>ZbtfX' 
[0037] y 3 -f> hi¥fli»5 2 3ti, «jffi&tcR% 



L, iJt, &mT>Tl-m+ lfrtzM&X'ZWlffl-f&tz 

[0 0 38] ^3-fyh^-ft;§|5 2 30tlJ7J(i, CDM 

5^itLX^MMV7h • t'-yh •-?>y^5 2 7K«i|& 
V7h • t'-y h • ^•y^'5 2 7tCj:oTS^$ 
^fcV^h ■ t'-y Hi, <Z^X\ fg^fg, 0Ufc«3»<O 

[0039] t*lV 7 h ■ t'-y h • V-y^N'5 2 7 £ft 
*&$^S<7)i:|SI^co;±57J{i, ^-f -yf-5 3 3$:/|-LTB§ 
3a?£4>8ISS 5 2 9 i>m&-t& Z t #T'§ S . B#2£S 
^SatffS 2 9(i, h • v-^-t'^'iEiiT-ftS 

9(i, ^A-^^£#Jil.T, -f-oia^r^v-^;^ 
Sftr^x-^S 0 5c7)#^(^t$-yr7t:T'$>^d^^ 
fflS-rS^mSr^kS. B#^Bi^#| 5 2 9 <D»f££ 

[0040] JiI^nyho-753 lti, ^-**)Um&. 

j£ft r y t- t> nmntf&M&ftfem&x'im § 5 

[0041]l7ti. EScOvX^AcO^^Kjf^O 

^wro-t^. Sr 7n-ft- hm^x-^-tmx'h k> , 

05OX>f 7f 5 3 3I1 i£t£S:S 5 2 5 t 
^ff-T^BUlC >»n*5^-^M, N, L, P, EfciVd 

•/7 • /vuxfflgr ( t ) cogeffiggco-^yryuT-ft-s 

[0 04 2]i7(?)7 , Dt^tl 3t-kyxS$^T 

c o *imizmi.%^mMX'fflmmz9ffizti&. zco 

7°o-t^{i^.^.y7-7 o i izm&.&ttix & *) . %ZX' 

L*PJiitf-A'*/U«t^«h 0*^h L p _ , #gS33 
■thZ\b\,Z£~> XWgf? h Z t tfX'% h . #StfiitW^-v 

*/Mt3t«[« , cdma cornea p vm ->iz+-v mm 

Mffl. &tz. TDMACO^tiPT-fJo^v-y^P^ 

mm<r>mmmmizx^xn^ti^ . mmz^ xj-y77 

0 IT*, A' 7 ?/7i)>K • y^x+T*a;7J<J 

„ 2 t> ^^^ffi^cO^yjy^COmTJtf^ 2 
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[0043] Xf-y77 0 3Tii, JHW^^ho-? 5 
31li. S(15) tiiX/ (16) fcft-?T, -Wi-eft 
C0i*flT yft*> L>C0m^-£ is-34>h %Htft 523CD 

a«$*U>^#J»f£*&rf.g,„ Sortli. 

0, orderly -f V b3HL3S5 2 3(Cj;-5-OQ; 

a § ix h * # iMft r y fi-^mz ± & -r^T <nr y -f 

ffla-TSCIfc^Wi U\ Lrt»U fi^-co r^j^j 



n^mmmx'i±. m^ixtzm^m.mm&ttxm 
mztih. ^mmmx'ii-t^x<DT>f-i-t,zM't^mff 
im&fiz&mzti&tf. t'cory^i-^ 

®mzmMzti£ozt&i$t>iz&mztifc\ / \ 
im.251 

\P\order) - sort(P) (1 6) 

[0044] 777 0 W$&XWmZtlX 

^hm^Ty^r^zm-hmt^m^X'hh. w* 

(order) IZk-oXftfeZtl&mlZ. rt(17)fi 
J: tM 18) teioTfcjeSfi.*. iit. SS^^b 

[ifc27] 

w. ...r(H.)*^r(H - )"r(H.)+sfR lp j <i 7 ) 



[&28] 



r(H.)= 



0 
0 



r ( b w) 



0 
0 



o r(h yj ) o ■••r(i VM .) 



(18) 



[ 0 0 4 5 ] it ( 1 8 ) <0#RfIm(cRtT , Wf 

( i ) * i ^>jiii^ ( m- 1 ) \,znmt hmffv'/? ■ -tr 
o^^jotc-b-y bzii&ztiz^mztitz^. mif 

x h $■ -tx-c^ ^ ^ h /ut'S) s «r t iz mmztLtz v >. 

J®mi, Mat Lab (g£USgD 0«c7)ia»<7)MS!cfc 

mryri-i-A^m-i^com^tmz, zcoy-yy 
ivmm^ztt t x xtiym £ tcx v v ->ft-f-*^^»:SF 



^T'fc & £ i: £ Stic L T V * 4 . 

[0046] <XtC, Xf77707t, ^<ttlO 

ox-^ • ^y^(onmmmz&^yT)ucoM^t< 

9X\ X^yf^mtellzWWISifeZtVX^h. Xf 
777 1 1X\ Xf777 0 5T*^3>f yh3KL3s5 2 
3tc^LT^§ix/cm^{i:, sU 1 9 ) fcrftoT. i^* 
g -f y hmt$s 5 2 3 IcioT^SfSTy-r-f-* 1 ^^^ 

[&29] 



y(*) = *Jr(k) (19) 



[0047] tf^vc^VTVUtt, CDMASrfigfflLT^ 
ffi®Slif?<5DXf- yr7 1 3-caSS»»5 2 5 

7 Mi, m^mmm-t&tzMzftjjtLx&i&zti 
4. 

[0048] Xf77717tli, 5^(20) *>J;tf 

(2i) izx-ox. ms.w^m^ i 5 2 9i l zx^x^ry 
i®.3oi 

s(kG) 



v m (*) = d m (*) 



s(kG + G-l)_ 



(20) 



[|SC3 1 ] 



y.(*)= 



r(h,»,) 

r ( h r-) 

* 

i 
■ 

. r ( h ^). 



(k) (21) 



[0049] Xf777 1 9T'ti, ^3511^^^52 
9c7)J±i7J«i, it (22) ^•T«td(C^ ; E:U6 0 3^rt 
^*^M»$iX-?. (H6) . 

[&32J 

r(k) = v(k)-j m (k) (22) 

[0050] *frft*#«Wi7 2 1 li. m*>'M 

tc*tv^ira*»*ipj^f*fcft(CT'Xhf xf7 

7°7 2 1 tfD-fX h^***N OT'fc 0 , -r^TcOjUfiT > 

LTV^&*B-&, m(J^f777 2 3Tii^-Stlft„ 

f*, $!Jffll{i:Xx-y7*7 1 lt:HOs 7n-bX(i±a(0l 

"ylC^< . Xf777 1 2CD-TX h«g|ft*<YE ST'$> 
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7 2 5(;:jg9. -e^^ti:. ^77*7 0 1 coMScO 
^t*» 1 00 3 1 - V >x tifmtfmk L/^* 1 fc* 3 

flS"^ & tzMZ^fX V?h. Xt--vT1 2 5<?>f.X 

SI#N OX'fo 9 . -f-^*/W*«afe:ft^Sfut 4: # i:B& 
<„ ^f7r7 2 5£0fXh^ i YESt'* l )> 

[00 5 1] m5<7)imffif&X'l±. -yf-5 3 3HU 
V7 h • t'-y h • v-ytry^S 2 7tfi«W4/si4BH» 
S *vc v * |> IS *) UjE«*Boai § *x 

[00 52] H8I4, a 4 V MFflSH 1 0 9^^ 

«^^v^Kttt«ja«dR««t^$*i4. H8KSi* 
-T^'a^ Vh^fLfil 0 9Ofl|jg(i. a) NSrgffT*^ 
f t^tt U< Sa7-'JI» (Fast Fou 
rrier Transform: FFT) 7°0-fe -y^r 

801-1H80 l-NSr#tfFFT7*o-fe<y9-8 0 
Its b) f-**;WfcJS»8 03- 1*^80 3-N& 
*tf*-**/Wt5g»8 0 3fc, c ) MfrSMlT^-^) 
fiCt LT, — 'JX^jS (FFT) 7nt7t8 0 

5-lK80 5-N*MS:ttfFFT7D-b7t80 
5b. d) iUi&ffcb i nS7t OMMSEe!airo•fe•y-^^ 
(MMSE d i t e c t i o n per frequ 
encybin processor) 807i;, e) 
ISil7-yi^i(Inverse Fast Fo 
urier Transform: IFFT) 7°n-t 
1f8 0 9-l*^8 0 9-M$-^tf I FFT7D-fe >y-»f 



80 94: 

[0053] FFT7 , o-b7t8 0 lC0#^?(i. gflT 
>ft 1 0 5 - N<7)#* fctt^i)^^^ v-*?^ • 
^yX/l^fl^^u^hxyK 1 0 7A>£>£fIU B# 
^^>T^Sr. wS-^OiliJcWJa^ (disc 
rete frequency) b Lt, StHfcWJUiSIS 

pa*rt-£>6 r n (<a) ftwyyMzgm-r&txibiz^ 
mfcthv yyfccoM-gtX'F f t u xa s-nff-r 

I). •VyyjV&X'h&Flt. FFT7Dt7t8 0 1C0 

tttg t w&& b comtz^ ^zm-j v ^xmnmnfmiz <t 

6fc£rC&S. il^, -f^T/l^Ji. {yUMfl 2 8*4: 

ity'v^xcommimt.&zbiztch, a>iztti-z>*sm 

*fflK4, nJO^F-lCOffiltLt. <y=2nrn/ 
(T s F) tJ:oT&5g$:h.£. #SfiTy^tcML 

TISIIlWfc»^*l.4«ttiWffl«aft-9-^r/Wi. JUifcfStb 
i nS^0MMSE^it!ro-fe-y-9-80 7tC^$*t 

[0054] 0 3 |rI«^. 

7oyhX>-F 1 0 7*^, Sftr^x^-1 0 5-NO 

fit, %co&«co&mTy7--1'bMfflcr>mmT> c ri~co 
%r*b<rmcr>^~*r*)V Mznth f - a- £ Hff L , 

•?-*tfcj:oTM{Sco^-v^^fflSr±^;t"-?>. #f-v 

5icO^ScT-*>l.. ©5S7-Ux^m (FFT) 7nt 

7t8 0 5^^-ix-rixtc. **v^«o***yWfB£ffi* 
-?-oJifiiWia^S!(«^*3itc^ L . *eats*f§&*ufc 

(co) *mWM.b i nS/iOMMSE^iajTo-t-y-tfS 

o 7 {ztm-rz . 

[0 0 5 5] JMS&fcb i nSfcOMMSE^ajru-fc*/ 
t8 0 7«, 
[&3 3] 



*(«>) = (H(«) a H^o- 2 !)"' Hfof r(o) 



•2) o <^CL*C 



34] 



a(«>)= 



L h AM (•) 



'NM 



(•) 



(24) 



(23) 

r i (^) 
r 2 («)) 



(2t>) 



[gt36] 



cr = 



[&3 5] 



(2G) 



[0 0 5 6] cr n 2 Ji, A- 7 ?/7^yH • y^fX+^F 
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[0057] SS*W(C±tS^^ hlUz (oo) CO. ZCO 
UxSEfH ( I F FT) ro-fe-x-^SOPfci-pTfiHJtW 

^-fb§n7t^ra«^tt5^(s. awe, VB^yvmit 
mo 9<7>ftjjt Lxmteztiz. 

[00 58][S9t4, j/'H-f >N3HbS§l 0 9O#5t<0 

^x. «wt««»wjaaawHwtw»s<iT, biskr]* 

J£li. a ) ?f?i<7)WM »VUXJ&8 (Finite 
Impulse Response : FIR) )V9 
90U. b ) fA-*/HSS9 03-1 903- 

N**tff-v*A^t3t»9 0 3i:, c ) MimmryT- 

1-<rffl.tLX, l>x^ (FFT) rnt7t 

9 0 5 - 1#>4>9 0 5-N*M^-i-tfFFT7"n-fe-y-9- 
9 0 5i:. d) MMSE^-/7°M^ff-mS9 0 7t. 
e ) mm&7- 'JX^ (IFFn TO-te-yHf 9 0 9 
-I*»<o9 0 9-N* MSr-ft-tfl FFT7nt7t9 0 
9fc£-£*J. 

[0059] tf^'J <50^TfJR-f WNVPXJSg: (FIR) 7 -f 

>k?9 0Ui, 7ovMyH 1 0 ^iETy^r 
tio 5 -N(7)#/7(c^jE-r§B?fia^T : >''^;w • *fy 

9 0 1^77l[(i, ttfii1S8£14fc^Jftia-£V'>l;:g-3 
t±. #J*J£ 1 2 8 2 

[00 6 0] ^-v*A4i5£i§9 0 3cD#*li. IsjagtC 
7ayhx>-Ki 0 SflTyT-rM 0 5-Nco 

fit. ^^^ogfiry-r-^tMii^itfiT^T-^ 

JSCO^^T'*-?.. -&i&7—VX$m (FFT) To-fe 

■y-9-9 0 5ii-f-^^'ixC m-efuD?-v*;Hfe£ffi£ 

MMSE^7 7 , <0**ft*» 9 0 7 KUtteV" & . 
tC^tTFFT7°0-fe y-9-9 0 5tJ:ottffl$il| l t 
^TVI^i. ff^iJOF I Ry -i )V-? 9 0 lCOfvTgtb 
ffltX'h&^X'foZ. 

[006 1] MMSE? >yy°conmm%*9 0 7(4. 
[£St3 7] 

S(<a) = (!!(©)* H(a)) + o- J l)" H(a>)" (27) 

H (a>) tcr2{4. H8^ratT±^L7tJ:d{c^$ 



[0 06 2] ttiRWtC^t*^ WU-S (<u) <r<7) 

0, - ft^ 7-V x^$ ( I FFT) rn-b-y 
■9-9 0 9lci-?-C^ISI^<07 ■<;l'y*^i*t:^4t^ 

X'bh. ZCOMMt. {X^^X^f^lcOF I R7 4 )V9 9 0 
lfctfelSSfU -e-r-C-sS (28) CtoT^oyh 

xy h 1 0 7frt>%mLtzm^comwimm\*ix'&<tzm 

y(*)=S s /(*~;) (28) 

y (k) til^Jktcfcttl.^? WKu^T'& 
0 . y &&mmT>T-i-~t iz 1 -?-fo<7)Mfla<oj£#£ 
*U Sj (4. j ltZ$ti~& MXN7-; /l^fi^JT'S) 
ot, itKiS (w) 05a»7 — UxSaitftO, r 
( k ) JiS ( 9 ) fcri -5T5£fg£*U>,i: 3 fcfi^JOF I 

R7^;^90 licio-rgfts^i,^ WMJ3fi-«f 

[0063] ±>mmzm%.-r& t , m 

Witfik/hT^rsRffi (LMS) . 3EHft/K=#8; (R 
ls) , ttzliTyx-cotmizX^xmmzti&M'h 

isytfivffi^w ( 1 s 1 ) Sr>-'3 4 yyffikx\ mt 

x&m-f& z k tfx-% hzt "kmssntthizh o . 
[0064] sn**^*. *fttycr>tmte. mum 

Ufm®ttW&^M (Quatenary Phase 
-Shift Key i ng : QPSK) ^^{41 61S 
(16 — a r y Quadrature A 
mpl itude Modulation: 16— QA 

m) %k'cr>m%&w%ikm*5J:v : /£tzimmmm£& 
mix. n^^mmry'ri-ifim^h'r-^^x^mrt 
h yxf ^xtem-ft z t tfxz hzt *mmzwm? 
&tz*>o. zcr>±dtcVivix'it. mzmsnmtmwm 

x-umztiWttux* t>%wx\ mi¥^yhu-y5 
3 uttom^. 

imi] *%w<n>wmi,z£ 0. mmoftmzj:-ox£.t 

Sf 7 hiSO^^or*^ ^Xtl^tHtl (MI MO) y 

^T-^x^m^^ix^ttcr^igT yf-t/^mry^-r 

O&X-'&h-ttco-tK.X l/ZftLXisaJ yb &'b^ZM. 

ii(MMSE) mitrnzmm-rhzbizxixigMz 

WiX'h h . 

[®2 ] H 1 <nyx^j*<7>&mb%W)W<F>m^#iy"u* 
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[H3] Hico^'a-f yhmtmzx^x&mzti&m 

[05] &fWkDftmzJ:^X±t&Z-y hM0$7D7 
#A7J^tB7J (MI MO) j/X^AT-^lg&^il-e 

tw^LT i^' a --f y hg/Jv^ZJUl^ ( MM S E ) 

i^x • isXTi±r>w\<r>mMmzfFtmx'fo&. 



[06] 05^A^7rM3£S5<7)J:9P*ffl : S:A-S''3 v 
£^-f0T'£>£. 

[07] H5W^xAc7)^e<j^t!)f^<7)^fi<j7'o-fe 
X Sr 7 D— f--v - h ^T'*-rilT'*> & . 

ZTFtmx'hh. 

[09] mmimmmmxmtmmzti. vmim 
z^-trnx-fob. 



[0i ] 



[03] 




103-1 



10J-M 



112 



105-1' 
105-2-^ 

ios-nj^; 



■ 


















g 


• 










107 J 




109 J 



[02] 




>1 



•••• — — ■ i i 



Jfc7-f H-t j APP 



H3- 



j 



115 



m«i h n , m Cxi,* fmarti&mn+ r (h m m ) * 

1 



MiMoco^jsEaut^-r (h) m&tz 



I 



I 



I 



301 
^303 



r 



r 

r 
r 



305 



307 



309 



311 



T3 n * ~ 



[ 



NO 



I 



I 



T 



I 



I 



7.7-5'/21oa»CDfejt^M> Tco^ 



[06] 




^201 
203 



r 



- * ■ — d-205 



r 

r 



207 



209 



211 



213 



YK 



[04] 



NO 



I 



401 



r 403 



I 



fr7> ?:rty5g>Ptt (WV7J U&* At? 



I 



I 



I 



405 



If 



407 



409 



411 



413 



41S 



YES 



[05] 
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503-1 



503-U 



505-1 A^j 
505-2 



505-M 



A 



507^ 5ZF 



527 J 





















ft 

* 

15 








Si 












pass m 


















523' 




525' 


529 J 












HOITjE 
M» 








531 J 
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